
The Atlantic Cable and Telegraph Con
dnctors. 

MESSRS. EDITORs-it would be convenient 
to have some definite unit of electric resist
ance as a universal standard. Some physic
ists have proposed for this standard a round 
wire of pure copper one meter in length, and 
one millimeter in diameter. The meter is a 
French measure a little longer than our yard
stick-about 39'38 inches-and the milli
meter is equal to the thousandth part of a 
foot-'03938 inches. We may correctly as
sert that the resistance which such a wire 
offers to the passage of an electric current is 
eq ual to unity. If R denotes the resistance 
of the wire, we express its value thus, R=1. 
Several other standards have been proposed 
and employed in different investigations, but 

for our purpose it may be more convenient to 
employ as a standard unit of resistance, one 
mile of No. 9 iron wire-this wire being in 
most common use for telegraph purposes. 
Our unit then will be 5280XO'148 inches 
(the diameter) of Washburn's best telegraph 
wire. It will be necessary for us to ascertain 
how to compare one unit with another, and 
also one conductor with another. It has been 
ascertained that the resistance which a body 
opposes to the passage of a uniform current 
of electricity is directly proportional to its 
length, to ita specific'Tesistance, ant! inversely 
to the magnitude of its crosl! section. Hence 
if I denote the length of a conductor, 8 its 
specific resistance (that of copper being 
unity), and c the area of i� cross section, its 
resistance may be expressed thus: R=I s+c. 

We will consider lengths I, expressed in feet, 
and diameters, D, to represent inches. To 
compare the iron unit with the copper unit, 
let us desig�ate by R the total resistance of
fered by the copper standard, and by R' tliat 
offered by the iron. Let I be the length of 
the copper in feet=3'28; and l' that of the 
iron=5280; s=1 the specific resistance of 
copper ;  and 8 ==5'625, that of iron; D= 
'03938 inches, the diameter of the copper, and 
D'='148 inches, the diameter of the iron. 
Then the expressions R=I s ...... D�, and R'=I' 
8' ...... D3 will represent the resistances of the 
two conductors-the one a copper, and the 
other an iron wire. The expressions R' +R 
will also show how many times the copper 
unit is contained in the iron. It is equal to 
r s' +D2X D2+1 s, or in numbers thus: 
(5280X5'625 X '00155)+(,021904 X 3'28 XI) 
=640'75 the number of times the copper unit 
is contained in the iron one. This amounts 
to saying that one mile of No. 9 iron wire of
fers as much resistance to the passage of an 
electric current as do 641 meters of No. 19� 
copper wire. 

We will now endeavor to obtain some idea 
of the length of the Atlantic Cable, and the 
resistance which it offers to the passage of an 
electric current, as measured by our iron unit 
of one mile of No. 9 wire. The length of 
cable actually laid is about 2,333 miles, or 
12,318,240 feet. The diameter of each of the 
seven conducting wires in the cable is '0293 
inches. By calculation it appears that 5,280 
feet (one mile) of our overland telegraph con
ductOl'g offers as much resistance to the pas
sage of the electric current as 8,150 feet of the 
copper conductor of the Atlantic Cable. As 
the 12,318,240 feet in the cable conductor con
tains 8,150 about 1,510 times, the total resist
ance in thQ cable wire of 2,333 miles is only 
equal to that in 1,510 miles of a land line. 
Were it not for the phenomena of retarda tion 
by lateral induction in the cable, we might be 
able to work through it with a battery for 
1,510 miles on land, and even with less than 
thi�, if the insulation of the cable were better. 
100 cups or pairs of Smee's battery suffice to 
work from Boston to New York (200 miles); 
therefore a battery of 600 cups should work 
through the cable. It was found, however, 
that 240 cups transmitted signals perfectly 
through the cable while it was being paid 
out, thus proving that its insulation at that 
period was superior to that of land lines, or 
that the indicating instruments employed 
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were more sensitive than those in common 
use. 

When the line of telegraph was first opened 
from· Burlingt�n, Vt., to Boston, Mass., 
signals were distinctly received from a sand 
battery of 36 pairs of plates, which would be 
equal to about 194 pairs for the cable. Sig
nals have been received in Boston from 
Calais, Me., with even a less amount of bat
tery force than 36 pairs of plates. The cir
cuit of the cable is completed by connecting 
the instruments at each end with the earth. 
The usual way to do this is to attach a wire 
to a plate of copper, and bury it in the 
ground. This might also be accomplished by 
making a connection from the instruments to 
the sheathing of the cable, which is composed 
of 126 No. 21 iron w:res wound spirally. 
These wires offer themselves as a conductor, 
and so does the salt water of the ocean. In 
compa.ring the resistance of this sheathing 
with No·._9 iron wire, it would be equal, for 
completin� the circui&; to 418 miles of a land 
line. But even if we assume the specific re
sistance of the sea water to be 25,000,000 
(pure water would be 79,000,000), and the 
average depth two miles, its tutal resistance 
will only be equal to 58 feet of No. 9 iron 
wire. It is, therefore, easy to conclude that 
the electric circuit is completed through the 
earth and sea, and that in this reapect no ad
vantage would be secured by having, as some 
have proposed, a separate wire to complete 
the circuit. .. .. ..  

Boston, Mass., October, 1858. 
........... ----

The Patent Offlce BnthUng. 

During the past two or threo months, says 
the Washington Union, great changes have 
been taking place, both in this building it
self and its contents. The north wing is 
steadily progressing, being now up to the 
third story, and built in a most substantial 
manner. The exterior wall on G street is of 
marble, while the rear one is of granite. The 
west wing is occupied, in the first and second 
stories, by the clerks of the General Land 
Office; and there not being accommodations 
sufficient for them, the rooms heretofore oc
cupied by the rejected models belonging to the 
Patent Office have been emptied of their con
tents, and are now being cleaned up and fitted 
for the use of the Land Office. Those reject
ed mouels have been carried up stairs and 
placed iu the cases which were formerly filled 
with the curiosities brought home by the ex
ploring expedition, &c.-the latter having 
been removed to the Smithsonian Institution. 
But these cases are inadequate to contain this 
vast multitude of rejected models; aud besides 
being filled to repletion, a large number are 
piled in heaps on the tops of th.8 cases, and 
still the number increases. The inventive 
genius of our countrymen grows more and 
more prolific, and in spite of the large num
ber of patents which are issued weekly, a 
great many applications are weekly rejected. 
The hall in the west wing is now in course of 
prepara tion to receive rej ected models. There 
are nearly a hundred cases erected, of large 
size, and capable of holding many thousands 
of models, and this hall, which ex tends the 
whole length of the wing, will be exclusively 
devoted to the proper arrangement and exhi
bition of these models. While they were in 
the basement they could only be seen with 
great difficulty, as it was dark, and they were 
piled together indiscriminately, and the 
dampness of the place was also unfavorable to 
their preservation; but now they may be seen 
to better advantage, and an hour or two may 
be pleasantly and profitably spent in this 
manner. Among these models are patterns 
of all sorts of machinery ; beehives of a great 
variety of shapes; churns, cidQr-mills and 
cheese presses ; rat traps, by whieh the Ex
aminers were not to. be caught ; pistols, 
pumps and paddle wheels ; stoves, steam 
boilers and steering apparatus of every de
scription; improvements in household furni
ture and in coffins, in bridges, fences, and 
gates, in steam engines and water filters. In 

• one case may be seen all the varieties of lamps 

and lanterns that would seem capable of being 
devised by human ingenuity; and in another 
are galvanic batteriell and magnetic tele
graphs, calculating machines, an instrument 
for indicating the depth of water, a self-adjust
ing climatometer, and a self-adjusting quad
rant. It is almost painful to think of the 
many weary hours of toil and sleepless nights 
of study to which this mass of inventions 
owed its parentage; and all for nought. 
They were weighed and found wanting; they 
would not stand the test, and were thrown 
among the rubbish in the basement of this 
building, to be at this late day brought to 
light and to furnish food for reflection t o  
thinking m e n .  Some of these models which 
we observed bore the date of 1838, having 
been in the office for twenty years, but the 
greater part have been 90llected within the 
last four or five years. 

Among the other curiosities in this gallery 
is a case of Chinese models from Hong Kong, 
consisting of mills, water wheels, plows and 
harrows, and presented by Lieut. Gillis, of the 
United States navy. There is an appropriate
ness in placing them here, for we do not be
lieve a patent could be obtained for any of 
them, and they therefore belong among the 
rejected models. 

Another case contains a town clock, made 
by the late Wm. Voss, of Washington. This 
is a beautiful piece of machinery; and can be 
placed upon any tower o� building intended 
for such a purpose, and made to strike the 
hours or quarter hours (if desired) on a bell 
so as to be heard all over the city. The na
ture of the works will admit of from one to 
four dials, and will show the hour upon all of 
them. The price of this clock is eight hun
dred dollars. We have often heard the com': 
plaint tha� there is no town clock in Wash
ington. Let this be said no longer, for there 
is one, and it is to be found among the re
jected models. There it stands, mute and 
motionless, yet how suggestive. Another 
monel, the first one which strikes the eye of 
the visitor on entering the hall, is that of the 
Washington monument. This also suggests 
a train of thought, which we will leave our 
readers to follow out. 

..•.. 
Plowing by Steam. 

The "iron horse" seems to be gradually 
claiming the attention of farmers, for the 
purpose of tilling the soil The Slate Board 
of Agriculture in Illinois has offered a pre
mium of $5,000, for the best steam plow ; 
and a trial for this prize is to take place at 
Grand Prairie, some time this month. Three 
plows are entered 1'01' competition, and one 
has already made its appearance in the Prai
rie State. This is that of Mr. Wm. Fawks, 
of Christiana, Pa., built on the locomotive 

principle, and capable of turning six deep 
furrows at one operation. It was tried at the 
State Fair, held at Centralia (Ill.), on the 
16th ult., and gave very general satisfaction. 

The Royal Agricultural Society of Eng
lan.J. has recently awarded a prize of $2,500 
to Mr. H. Fowler, Cor the most efficient steam 
plow. It has a stationary engine, using 
warping ropes to drag the shares through the 
furrows. Mr. Mechi, the celebrated English 
farmer, uses one of these plows; and its cul
tivation of the soil is very snperior-the yield 
of wheat having been increased eight bushels 
per acre by its use. There are twenty tenant 
farmers in England who now cultivate with 
steam, and the saving is about one-fourtli of 
the cost, in comparison with horses. Where 
fuel is abundant and cheap, we have no doubt 
that in twenty years hence, steam plows will 
be in common use in our great Western 
prairies. 

. e·· 
Messrs. Newall & Co., of London, have 

taken a con tract with the Turkish Govern
ment for laying down a telegraphic cable be
tween Cape Hellas and Alexandria. By this 
caLle England will be brought in immediate 
telegraphic communication with the latter 
city, from which a land line is to be laid to 
Aden, and carried through the Red Sea and 
Persian Gnlf to India. 
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tributions to it of brief interesting facts, must always 
observe the strict rule. viz., to furllish thair names, 
otherwise we cannot place confidence in their com
munic�tioIl8. 

J. K. S., of Crooked Hill.-The mineral you sent us 
to examine is iron ore. It would make a very good 
paint, or might pay well for smelting. 'Phis, however, 
would depend on <ontingencies upon which we can 
venture no advice. 

R. G. C., of Ky.-We are well aware that when at· 
mospheric air is mixed with common coal gas, it de
preciates its brilliancy when burning. An equal volume 
of air reduces its luminosity one·half. But this LI not 
due, ... you suppose, to the nitrogen of the air combin· 
ing with the hydrogeu of the gas, as nitrogen LI per
fectly inert. The cause of this is due to a greater 
quantity of oxygen being supplied to the carbon and 
hydrogen of the gas, whereby their combustion takes 
place simult�neously, thus preventing the solid parti
cle...,f carbon from reflecting the light. This accounts 
for gas mixed with air giving out more heat than when 
burned in the common method. 

G. H. T, of M ..... -SO me self .. ealing air.tight can. 
do not require to be soldered. Their lids, when screwed 
down, are air.tight. 

T. A. D, of Mo.-An electrical machine cannot be 
made to draw off the induced electricity in the Atlan· 
tic Cable any faster than a common telegraph ap· 
paratus. 

ADIIEBION-The adhesion between the surface ofwa
tel' and any body resting upon it may be e .. ily meas
ured; and it has been found that a plate of copper 
having an area of seven inches requires 1,000 grains 
over its own weight to raise itl or overcome the adhe
sion of the water. 

T. M. C., of Me.-Your fall of water is eight feet, and 
the area of the discharge opening is 8squarefoot1there 
j'ore the water power will be nearly 16·horse ; butas you 
use on inclined penstock 60 rods in length, we would 
allow about one per cent less for its friction. This you 
will find to be about the ratio, if the penstock is smooth 
inside. 

BAD COMPANY is like a nail driven into a post, 
which, after the first or secono!. blow, may be drawn out 
with little difficulty; but being once driven up to the 
head, the pincers cannot take bold to draw it out; 
it con only be done by the destruction of the wood. 

C.AlLP:B'T LUUNG8 are now very much used for the 
purpose of protecting the fabric from being rapidly 
worn out by contact with seams and rough places in 
floors. By its use also the most common carpets are 
made to feel as soft to the tread of the foot as the Royal 
Wilton. J. R. Harrington has secured patents for 
placing a layer of cotton batting between two sheets of 
paper, and bas dispo,ed of his interest in the manufac· 
ture orthe article to the New York Carpet Linini Co., 
No. 448 Water street, New York. Having teoted the 
article we can speak well of it. 

W. L. P., of N. Y.-Your collision-preventer will be 
noticed io another part of-our paper. It is a bran new 
idea. It t. amusing in theory, but totally impractica
ble. 

LACONIc-Upon the 19th of May, 1790, the memorable 
dark day, a lady wrote to Dr. Byles as follows :-' 'Dear 
Doctor. how do you .account for this darkness?" He 
replied, � .. Dear Madam t I am as much in the dark all 
you are," 

E. J. S., of N. Y.-We are weil aware of the extraor· 
dinary luminous effect produced by Hick's cap for gILl 
burnera, but cannot 8&ti�fy ourselves as to the cause of 
its superior results. 

U. C., of Boston.-A good white varnLlh, suitable for 
maps, &c., ou-paper, is prepared thus :-Gum eandarae, 
8 ounces; mastic, 2 ounces; Canada balsam, 4 ounce. ; 
alcohol, 1 quart. Dissolve in a gentle beat, or in & 
water bath. In a few days decant the clear. The 
map�, &c. t should have a coat OJ." two ol'liIize made from 
isinglass, or cuttings of parchment. 

INQumEB, of N. Y.-You are perfectly correct In say
ing that If you raise a pendulum from its state of rest 
and let it fall, it will continue to move forever, if the 
resistance of the air and friction be removed. The re
ply of the editor of the Mercurv does not touch the 
point, althouih it t. a matter of no account, since the 
subject is one void of any practical results. 

G. B. & Uo., of Ohio.-Yoll will find a smail chuck 
illustrated and described on page 340, Vol. XII, SOl. 
AM. It will auswer your purpose, we think, for center
ing small rods. Addre.s Wm. Stepheno, Richmend, 
Iud. 

PEDDLER-YOU must conform to t\le laws of the States 
in "hich you wish to sell your wares. Most States 
grant licenses to peddlers for a consideration. The 
fact of your commodity being a patented article does 
not protect you in vioiating the laws of the State. 

H. D. F., of M ..... -By arranging the conducting 
wire of a submarine cable In the form of a helix, you 
will increase the induction and resistance-the greatest 
evils connected with ocean telegraphing. This fact 
you will do well to bear in mind. 

A BUSINESS SUGGEBTION-A correspondent, writing 
from the good city of Bo,ton, wonders why inventors 
and patentees who,e machines are illustrated in the 
SOIENTUo'W AMERIOAN do not take pains to have the 
prices of their machines stated. Many persons, be 
thinks, who see an article they would like, let it sleep 
entirely, because they have no idea of the cost. He 
.,.ys English advertisements always state prices, and 
ihat there are advantages in it. We agree with our 
correspondent's suggestion, and shall be glad to per
form our part of this service. We have suggested it 
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